Comparative in vitro uptake of zinc by erythrocytes of normal vs Type 2 diabetic individuals and the associated factors.
Diabetes is an oxidative stress-related disorder in which erythrocyte zinc uptake may vary as compared to healthy individuals. Since zinc is one of the important antioxidant trace metals, some functional indices of erythrocyte zinc status, ie in vitro zinc uptake, osmotic fragility and glucose uptake, were compared in Type 2 diabetic subjects (n=43) and healthy controls (n=22). The associations of these indices with plasma levels of antioxidants and micronutrients were examined. The trace metals were analyzed by atomic absorption spectrophotometer. Vitamins were estimated using spectrophotometric and spectroflourometric methods. In vitro zinc uptakes of healthy subjects were 17 to 52% higher (p<0.01) than those for diabetic subjects. The osmotic fragility for diabetic cells was 2.2 to 1.5 times higher than the healthy cells in 0.85-0.5% NaCl solutions (p<0.05). Percent hemolysis at 0.75, 0.65 and 0.55% NaCl had significant negative correlations (p<0.05) with in vitro zinc uptakes and that at 0.50% NaCl had a positive correlation with HbA1c levels (p<0.05). The in vitro zinc uptakes of erythrocytes in healthy subjects showed a strong negative correlation (p<0.01) with percent hemolysis at 0.75, 0.65 and 0.55% NaCl, a positive correlation with plasma zinc (r=0.33, p<0.05) and a strong negative correlation with plasma selenium and iron, hemoglobin and serum ceruloplasmin indicating antagonistic behavior of copper, iron and selenium with zinc uptake (p<0.01). Furthermore, erythrocyte super oxide dismutase (SOD), plasma ascorbic acid and status of riboflavin and thiamine were negatively correlated with in vitro zinc uptakes of erythrocytes in healthy subjects (p<0.01). These associations in the diabetic subjects were weaker than normal. Erythrocyte zinc uptake and osmotic fragility could be biomarkers of long-term zinc status and decrease of zinc uptake may be one of the features of diabetic patients.